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(54) CYCLIC PHOSPHAZENE COMPOUND AND ORGANIC THIN FILM EL ELEMENT 

(57)Abstract: 

PURPOSE: To obtain the subject compound having high 
heat-resistance and amorphous stability, free from 
unreacted residual chlorine and impurities and useful for 
an organic thin-film EL element, etc., by reacting a 
specific phosphazene with a specific amine. 
CONSTITUTION: This cyclic phosphazene compound is 
expressed by formula {R1 and R2 are each [N,N - 
diphenyl-N-(3-methylphenyl)-1 ,1 '-biphenyl-4,4 '- 
diamino]-3-phenyloxy or phenoxy; n is 3 or 4; at least 
two of R1 groups and R2 groups are phenoxy}. The 
compound is produced by reacting 
hexachlorocyclotriphosphazene or 

octachlorocyclotetraphosphazene with N.N- diphenyl-N- 
(3-methylphenyl)-N -(3-hydroxyphenyl)-1 ,1 -bisphenyl- 
4,4 -diamine and optionally reacting the reaction product 
with phenol. The reaction is preferably carried out e.g. ' 
an organic solvent such as tetrahydrofuran at the 
refluxing temperature for 12-48hr, etc. 
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ffi, mwrn^mic «t 9 fj t>n, 1 ~ 1 o o xm<r>m s 
suns. 

[0 0 5 4] &teHEtt (5) ^fgft/i (4) gfcfcl:*? 
ftAli3HS (6) ±fc»jj^r* 0 f»SU, «?}SA^5c!l 
m^tcff 3 fcAlcfgftg (4) $fct±*?&A*«Mfli 

(6) fcft-rsffiteiSttVBMkoftfli^ffiten. lk 

Na, Mg, La, Ce, Ca, Sr. A 1 , Ag, I 
n, Sn« Zn, Z r ^©&«7cSR*<*, 

[00 5 5] ft»M«OMi:LTt±Mg#f*tft5l3. 6 
eVTife D, M g L i mT >VJ] V ^S^ADL-TclS^-fi 

3 . i ~ 3 . 2 evteffiT-r s <, T)\>f3 v &s*3tjffitt 

#i«^Sa;^Mg, Al, AgH<D&JBM3r*WBUS 

sitbtti^o is® (5) (DBtfttmit, &.mm 

Jj-mc&V l 0- 3 PaWTOJ^Jg©TT*/£#c*^cm 

l»t5o 0. 0 1-0. 3(JigS©H so 
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m^tr-As&sffi, ^t>yi/-f^ 

[0 0 5 6] H3tejjVrj:'3fc:. m^OWflW-^Wffi© 

mit^Wj<'tztbicm^±icm±m (7) mt&tzm®. 
t-rztz, &±m (7) ft* (5) <oMmm.% 
tc^-r*., ^±a»^opi:LTt±, s i 02 , si 

O, GeO, MgO, AI2O3 , TiOi , GeO 
3 , ZnO, TeOz , S b Os , SnO, Bz Os ^ 
<DWt{tm, M g F 2 „ L1F, B a F 2 , A 1 F 3 , F 
e F 3 , C a F 2 ^COffiikWQ, Z n S , G e S , SnS 

^7a^T-^i|-ri»«-a-tct±, fgSTH»T*£3G e Otf 
[0 0 5 7] SStcSSlOfllA^rBe^fefeJCrlflEoffiR 

±« (8) *«»L«i*-rso ^xfiK^ct^s 

[0 0 5 8] JK±©J:-5te#!j«bfe#«»ilE LK5? 
t±, *0a©J:-5tc, lETL^AIftiMS (3) W^IEtLT 
SiS (10) fcU-K» (1 1) ?««bltt«t«EE*BJ 

fcfeiE?LaA*iiM» (3) «|©*S*<iEfc«EB3)!in*n 
[0 0 5 9] ft 43, *»W©3aRtt*X7r-ti!>'fb'& ! » 
[0 0 6 0] 

[00 6 1] <^i6SCTl > 

(I) N, N' -'^i-^-N- (3-^f;l/7i 
-1, 1' -If 7i-;l/-4, 4' -->75> 

(II) cD^fig 

[0 0 6 2] {t 5 ir^-TX^— AtCtJe^TJWT<0<t-5{C 

[0 0 6 3] N, N' ->"7i-M>^ (I) 
(1 0 Ommol, 3 3. 6g ) , m — 3— F h;l/X> (1 
0 Ommol. 2 4. Og ) , mtft (2 0 Ommol, 12. 7 



(8) 



RfF?8¥8-2 8 3 4 1 6 
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g ) . J^SfcfcU *>A (4 0 Ommol, 5 5. 3g ) > ^3ck 
tf3^{tSB— ffl Ommol, 0. 6g) o - ^ ^ H ;l/-s 



I 



CH 3 



[0 0 6 5] (2) N, N' -^7x— ;l/-N- (3 
-^f;l/7x^;W -N' - (3-^ h^ri^x— 
-1, 1* -tT^x— ;l/~4, 4' -vv 7 ^ V(III-M 
e) 

[0 0 6 6] ffc 6 ^/f^X^-A^tS ^ tHTOi ? ^ 

[0 0 6 7] N, N* -^7i^-N- (3-^^;l/ 
7x-W -1, r -tf:7x~;l/-4, 4' -v7^ 
> (II) (7 Ommol, 2 9. 9g ) . m-3— K7 — V 
— (1 0 5mmol, 2 4. 6g ) . ffiffi (1 4 Ommol, 
8. 9g ) , KlfcfrU^i* (1 0 5mmol, 14. 5g 

N 



N 



II 



OCH. 
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U IB3E/3c^4 2g £rt#fc 0 S/yfcy/PfcaWLfc*^ 
2>t?fll«U 7g*Sfto P: 7 2% 

(}§Bl^i^it^ : 8 0S*»i:^>Ht?v : 2 Ogi 

[0 0 6 4] 
[ft 5] 



H 



H 3 C 



20 



H 3 C 



[0 0 6 9] (3) N, N' -^x^lz-N- (3 
-^f;l/7x-;W -NT - (3-H Fn^>7x^ 
;!/) -1, 1 ' -t£:7x-;I/-4, 4' -^7^>(IV) 

[0 0 7 0] ffcTJc^vrx^ 1 — AfcttoTfitTOcfc^k: 

[0 0 7 1 ] N, N' -^7x^;V-N- O-^^b 
7x-;W -N* - (3~* h+^7x-;W - l, 
I' -^7x^-4, 4' -^T^V(III-Me) 
(6 5mmol, 3 4. 6g K 3^{fc h U ^Jl/^U >l> 
(17 Ommol, 3 4. Og ) fecfetf 3 «>ffc^ h U •> A 



N-O-O-N-O 



II 



) , *J;t>*3^fts|— « (2mmol, O. 4g ) l:o- 
S>*n;W< 3 5 OmlfcijD*, C n 6 ©ig-^^r 2 
4B#fffliiiffiL;fc 0 RJS»7«, «l»*«fctf**ttSflfc:«fc 

■evfc&Miu *t?3iaiit)jgbat}*Lfeo 'O'-evw 

^«Ufc*7AT«HL, gffM%3 5g £f#fc:„ IR^ : 
9 4 % (Sfit?tli^+>-> : 7 OgMgtft'O-tfV : 3 

[0 0 6 8] 
[ft 6] 



N 



N. 



Ill-Me 



OCH- 



( 1 7 Ommol, 2 5. 5g ) ^X^^Vl 5 OmKdD 
18 0tT-2 4^fflSJSLfco SJSifcfczMcSAL 

»28. og jr* : 8 3% mmmit^-v 
zm^tco ) 

[0 0 7 2] 
[ft 7] 



50 



(9) 



8 3 4 1 6 



15 



16 



H 3 C 



N 



Ifl-Me 



OCH, 



[00 7 3] (4) {fc^WAO-frja 10 

[0 0 7 4] N, N' ~^i~;l/-N- (3-^;l/ 
7x~;l0 -N' - (3-bKD^>7x-;W - 1 , 
1' -tf7 4, 4' -v7^>(IV) (2 5mmo 

1, 13. Og ) (D-rh^fc (3 0 0ml) m 

mcXV>yi±- t -^h^H (2 6mmol, 2. 9g) 
^0^, I V^^U^AMMIL/Co C^^C. -\ 
p;l/>>^ p h U ,fxX7 7 ^> (2 5 unit mmol, 

2. 9g ) COr-h^H FD77V (5 0ml) m^WitU 

i^rcik, aatESSTi^FiasiSbfco ^ic^y-;!/ 20 



N3P3 




(1 7 Smmol, 16. 5 g ) , ^ Y V V A ( 2 6g-ato 
m, 3. 2g) . Th7bFD77> (30 Oml^PSa 

Tn (in^v-tfy^to^, 7]<-e3 0i!Sit)jgL^b 

fee ^y^>S^<gfttU mZL&Vtol 6. 3g^»/c 0 

[0 0 7 5] 
[ft 8] 





CH, 



[0076] fltmi&frsw-wbfcfBaatt, n 3 p 3 

(OPh) 3 (OTPD) 3 (ffr&»A) T*&£ 
It : 1 9 6 5, IR* : 8 9%) o 
[0 0 7 7] 4» 1 H-NMR. 31 P-NMRs 30 

£ testis bfco 

[00 7 8] MS: 99. 9% (^P^h^77-f 
— tc<££) 

^XX^^ h;b : m/e 19 6 5 

NMRX^^h;V: 1 H-NMR 04, 31 P-NMR 
05 

I RX^^ h;l/ : 06 

7t;fg##T : f+Wfii/% : C.78.76 ; H.5.23 ; N.6.41 ; P,4. 
72 40 
: C, 78.49 ; H.5.39 ; N.6.22 ; P.4.54 

s$^9 5°c, ^xe»as8 6t (gneiss 

jfeatJfcMfflJj^ (DSC) *;:££) 
[0 0 7 9] <*S5WI2>N, N' -^7i-/l/-N- 
(3-**)]/y*—M - N ' - (3-HFn^>7x 

— -l, l' -lf^i^i;l/-4 ) 4' 

V) (2 5 Ommol, 1 3 Og ) COT" h^M FD77> (3 
0 0 0ml) »ifcfc:#y t -y h+S'K (2 6 0mm 

ol, 2 9g ) ^frD*. I VO*U!)A««:BHLfto £ 
^^ffitc, ^WD^Dhy*x7r-ify (2 5 so 



unit mmol, 2. 9g ) (Dr* FD77> (5 0ml) 

[0 0 8 0] 1 H-fe<fctf 31 P-NMR^mcjufftfr 
W*6Ns P 3 (OTPD) 6 (ft-&WB) *StBb 

fee 

[00 8 1] <^W3>^WJ1C)-N4 1 ^^n;b^^ 
PFU$X77-tfy2. 9g WUT, t^^^n;^ 
?DfF7^77^1. 3g fcffifflU ^SMMlfc 

[0 0 8 2] 1 H-^Jcl/ 31 P-NMR^^y^TcS^ 
0T<P&N4 P 4 (OPh) 4 (OTPD) 4 ({b&fcj 
C) *SffiLfeo 

[0 0 8 3] <^S£^J4 >^SSM2C0^-9-^D;b^^ 
DFU*X7r^2. 9g W^t, t^^^n;^ 
irnf h7*X7r-t?yi. 3g *ffifflU mWLEifc* 

[0 0 8 4] ^-^Jctf 31 P~NMRft5tftC7C*» 
Wfr6N4 P4 (OTPD) s (ffcAWD) *fltKb 

[0 0 8 5] <^l#£#tj5>JP2 2 0 OnmCD I TOilBM 



(10) 



ffP^jpP 8-2 8 3 4 1 6 
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1 x l o- 4 PaiiiT^TJ-MffiLfco 
[0 0 8 6] #l^T\ H#£#lJ 1 O-ft-a-^Ns Ps (OP 
h) 3 (OTPD)i (fb^JA) £r*&S3U*0. 1- 
0. 2nra/secTJ^5 0nmOff^(cM*L, JSB^^^H 

o°c- i o oyoRHfe^rje o°c-9 o%rhoiis« 

^TjkL-fco &rc, |B]«6(cLT#Sib/c^fC0^T. AC 
- 1 T* 1 p £r$'JS L fc i: cl 5. 5. 5eVt?$>-3 7i (H 1 

[0087] <mmm 6 >hmct 2 — 4 ©fta-wco^ 

[00 88] <J±$$W 1 >flJif£0<I 1 <D{\L&m<DRt> K> 
lc s N, N' -^i-^-N, N' -t£X (3-^f- 

;b) -1, 1' -tT 7i- A/— 4 , 4' 20 

;y (tpd) *m^rz&mint&m5tmmttmc 

TUSI^HL, 3 0°C- 1 0 0 % R HCDfili&JSfCjftB 

l /t n c 5. 3H@ tciesf b*%* fee 

[0 0 8 9] <HSEM7 >JP£2 0 Onm£> I T OjSWS 

>\ x*y— rt/*ffl^TieesiJEi*Lfeo ^©1141 

»x*y— ;l/4^e5l*±tfTftj*LTUV/Os 5jt# 
[00 90] fgflSfllKDi'fr&ftlNs Ps (OP 30 

h) 3 (otpd) 3 (ffc^ifcA) fcaataso. i~ 

0. 2 nm/secT*#J 5 Onm<DJ¥£fC^BfU IE?U±AI#jM 
JifcLfco ££fC, «EE«IB*«ofe*S, h'JX (8 

-^yy/7h) 7;i/5-^A (a 1 q 3) SrsfcttiBK 

0. 1—0. 2 nm/sec T^J 5 Onm©JPSfC^»U fgft 

■ tlfto »Ettie*«ofc3:3:, MgAg 

(SMitl 0:1) 4I«lgO. 2—0. 3 nn/sec V 
mz 0 0m©*S*cSM*l/tfiSPS4:U EL*?4f 

[0 0 9 1] t©E L^?lcfi«!S£E^:HlftirrSfc^ Jl§ 40 
3V T?BSBTflEa^Jt*bj[&«>, «!S»Jgt±l IV lets 
t^T 1 8 6 0 Ocd/m 2 7 5 5mA/cm 2 ) T'&o 

fc 0 f:fc> C(D^lF^i#H^Tl OmA/cra 2 <7)-5g* 

jfiffiS-eattKHi^^fco «JS9», 5. 9V-Z?3 0 0cd 

W±<D±mt6. 3V Tfeo/co 

[0 0 9 2] <MM&l&>$iteM7fc}5^X, IE7L&A 
*fc^te5S«W4©i*b#fc>N« P4 (OTPD) s (it 
^D) *fflV-fcJMW±RI«lti:bT*?*S, «Pft*W 
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SiSJSEti 1 1 V tCfcl^T 2 5 0 0 Ocd/m 2 (VfitSBSf 7 
5 5mA/cm 2 ) Tfeofco 3:7c, C CDlg^Sag^BflT 
1 0raA/cn. 2 <D-^«^JST*a!^Sg»I^-&7c o *U#!t±, 
5 . 9 V T? 3 5 Ocd/m 2 , Wm<D¥ffimr3lZ.ffi 10 0 0 

^fPbIt. ?<Dr3(Dmw)ni±<D±mt 5. 2v t-feofc 

[0 0 9 3] ft*. HWfW7tcfet'>T, iE?L}$Afij^M 
fc. ^JSffil 2 Lfcft&WB, ^$£00 3 L-7i 

[0094] <itmmz>mmmnc^x, iE?LaA 

WttfcW^/to ^comm. m3. 5V T?BaRTfig* 
56^b^4&, «iSSjE?J*t± 1 IV tfe^T 1 1 1 OOcd 
/m 2 (tt^JSf 6 7 5mA/on 2 ) TfeoTCo Sf;> CO* 

?«tfHft#HSCTl o«A/oB 2 <D-3e*»t«*-e»«a»» 

S*7Co mmit. 5. 6V 2 1 Ocd/m 2 %>r>frt>\ ffi 

1 3 ommmcnmv-z mm) tfmo, nmn* 
wwTfc*t<(aTufeo z<D?3<Dmmnj±<D±mi. 

2. 3VTfeofc 0 

[0 0 9 5] <tt«W3>l|jWW7tcfet''T, IE?U£A 
*&Ki«tC#ffi^ 6-200244 ^(C/fSnS^'J 
7 7-tfyffc-&tl (fb9) Xtf^n-h^cTfiSc 
»-rs«ft^iPI«*<:bTELJI8?*», WttfcW^fco 
^CD^*, Bl*a«E*«6V ^C^.fci:C5T% B«oI«g 
^7t^L^i6. SS»St± 1 5 V (C*31^T^)4 0 0 0 
cd/m 2 («JJflS;-JSf^2 7 OmA/cm 2 ) T?fco/c: 0 t©if 

**Btt*H«Ti OmA/cm 2 (D-^ttaitSBS-rj-aMlgi6? 

■e-fco H3W« 1 0. 5V T'l 5 Ocd/m 2 T'feofc^ ; ^ 
[0 0 9 6] CtDtOtCfe^T, #1t*^fb-rS<Ol±, 

^£> o 

[0 0 9 7] 

[fb9] 

OTPD 



I 'n 
OTPD 



(ni±SS) 



[0 0 9 8] 



(11) 



WW 5 ? 8-2 8 3 4 1 6 
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m 2 ] jf.%tm<Dmwmm e l ^offlo^w^^-r 

[03] *^©WiMIELHfO?etii!!©MI 10 7 £flhS 



20 

[0 6] *5$w<Dit-£ffl>)CD i rx^ b^TTs-t^'^y 
[fr^oSW] 

i a« 

2 

3 lETL&Alt^jf 
4 

5 ISH 

6 «?aA*S3Me 



[0 5] ^^mVit^Vn?) 3 * PNMRX^i'hM/fxt 



8 *f^X« 

9 a^ismat^ 

l o 9M 

1 1 U-F» 

1 2 K«K«{0ttiLP 



[01] 



[02] 





9 12 



[0 4] 




8-2 8 3 4 1 6 



[05] 



S§3 



to ^ 

ft 



I ■ I 




I|IIM|1IM|IIII|I|II|IIIIMU1[II1I 

93 9.1 as 



-50 
5/pmi 



-ISO 



600 



[06] 




4401 4000 3600 3200 2800 2400 2000 1600 



1200 



800 



401 



#± mm 

M&.%l>$>£ig.B*m— T@13#1 ^ -r-f 



